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Abstract  –  When thoughts seem more than just thoughts: Body image-related 
cognitive fusion and its role in eating psychopathology 
 
 Recent studies have revealed that cognitive fusion underlies psychological 
inflexibility and, as result, a wide range of psychopathology as well. It is portrayed as 
the extent to which one gets caught up in the content of his or her thoughts while 
addressing them as if they were facts rather than an interpretation of reality. Concerning 
body image, cognitive fusion triggers the self-identification with perceptions, sensations 
and thoughts associated to physical appearance and has been accounted as a main 
feature in eating disorders. However, the impact of cognitive fusion particularly related 
to body image on eating psychopathology was yet little explored. Moreover, a measure 
that specifically assesses that construct was still to be created, contributing to the lack of 
studies in this area. The aim of the current work was, therefore, to develop and validate 
a measure of body image-related cognitive fusion (Cognitive Fusion Questionnaire – 
Body Image; CFQ-BI; Paper I) and to examine the role of such process in the relation 
between known related risk factors and eating psychopathological symptoms (Paper II). 
 The present work involves several samples from the student and general 
populations. Self-report questionnaires were administered in order to measure the 
studies’ constructs. Results showed that the CFQ-BI is a short, robust and reliable 
measure, with satisfactory fit values, good convergent, divergent, temporal and 
discriminant reliabilities and an α = .97. Thereby, since the CFQ-BI presented very 
good psychometric features, a second study was conducted to explore body image-
related cognitive fusion’s mediational role on the relationship of body dissatisfaction 
and social comparison through physical appearance towards eating psychopathology. 
Results showed that these relations were partially mediated by body image-related 
cognitive fusion. This thus suggests that the impact body dissatisfaction and 
  
unfavorable social comparisons through physical appearance have on eating difficulties 
rely on the degree to which one is fused with cognitions about  his or her body image.  
 Taken together, the results of the current work seem to present important 
insights for clinical practice and research in the field of eating psychopathology, 
contributing to a better assessment of body image-related cognitive fusion and to a 
greater understanding of its impact on body image and eating difficulties. 
 Key words: Clinical Psychology; Acceptance and Commitment Therapy; body 
image-related cognitive fusion; cognitive fusion; eating psychopathology; assessment; 
Confirmatory Factor Analysis; body dissatisfaction; social comparison; mediation 
analysis.  
 
Resumo – Quando os pensamentos parecem mais do que apenas pensamentos: O 
papel da fusão cognitiva relacionada com a imagem corporal na psicopatologia 
alimentar 
 
 Estudos recentes demonstraram que a fusão cognitiva subjaz inflexibilidade 
psicológica e que, como resultado, também uma variedade de psicopatologia. Este 
processo é retratado pelo grau em que o indivíduo se enreda pelo conteúdo dos seus 
pensamentos enquanto os aborda como se estes fossem factos em vez de interpretações 
da realidade. Quando relacionada com a imagem corporal, a fusão cognitiva provoca 
uma autoidentificação com perceções, sensações e pensamentos associados à aparência 
física e tem sido considerada um aspeto nuclear nas perturbações alimentares. Contudo, 
o impacto da fusão cognitiva particularmente relacionada com a imagem corporal nesse 
domínio continuava pouco explorado. Além disso, uma medida que avalie 
especificamente esse construto também ainda não tinha sido criada, contribuindo para a 
carência de estudos nesta área. Deste modo, o objetivo do presente trabalho centrou-se 
  
no desenvolvimento e validação de uma medida de fusão cognitiva relacionada com a 
imagem corporal (Cognitive Fusion Questionnaire – Body Image; CFQ-BI; Artigo I) e 
na exploração do papel de tal processo na relação entre conhecidos fatores de risco 
relacionados e sintomas de perturbação alimentar (Artigo II).  
 O presente trabalho envolve várias amostras das populações estudantil e geral, a 
que foram administrados questionários de autorresposta de forma a avaliar os construtos 
dos estudos. Os resultados mostraram que o CFQ-BI é uma medida pequena, robusta e 
fidedigna, com índices de ajuste satisfatórios, boa validade convergente, divergente, 
temporal e discriminante e um α = .97. Desta forma, uma vez que o CFQ-BI apresentou 
características psicométricas muito boas, foi conduzido um segundo estudo para 
explorar o papel mediador da fusão cognitiva relacionada com a imagem corporal na 
relação da insatisfação corporal e da comparação social através da aparência física com 
a psicopatologia alimentar. Os resultados mostraram que estas relações são parcialmente 
mediadas pela fusão cognitiva relacionada com a imagem corporal, o que parece sugerir 
que o impacto que a insatisfação corporal e a comparação social desfavorável baseada 
na aparência física têm na psicopatologia alimentar depende do grau em que o indivíduo 
se fusiona com pensamentos acerca da sua imagem corporal.  
 De modo geral, os resultados do atual trabalho parecem apresentar dados 
importantes para a investigação e prática clínica na área da psicopatologia alimentar, 
contribuindo para uma melhor avaliação da fusão cognitiva relacionada com a imagem 
corporal e para uma maior compreensão do seu impacto nas perturbações alimentares. 
 Palavras-chave: Psicologia Clínica, Terapia de Aceitação e Compromisso; 
fusão cognitiva relacionada com a imagem corporal; fusão cognitiva; psicopatologia 
alimentar; avaliação; Análise Fatorial Confirmatória; insatisfação corporal; comparação 
social; análise mediacional.                            .
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Abstract 
 Several studies have highlighted the role of cognitive fusion on human suffering 
and on a wide range of psychopathological conditions. Namely, this process has been 
regarded as a nuclear aspect in eating disorders. Nevertheless, this set of studies has 
used broad measures of cognitive fusion, and a measure that specifically concerned 
body image was still to be created. The present study aimed, therefore, at developing 
and validating such a measure, the Cognitive Fusion Questionnaire – Body Image 
(CFQ-BI). 
 The current study was conducted using different samples of both genders, 
collected in the general and student populations. The dimensionality of the CFQ-BI was 
tested through Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis 
(CFA).  The scale’s internal reliability, construct validity, test-retest reliability and 
discriminant validity were also analyzed.  
 The CFQ-BI’s final structure was shown to be one-dimensional and to comprise 
15-itens that assess body image-related cognitive fusion. This final structure explained a 
total of 70% of the variance. The adequacy of the questionnaire was corroborated 
through CFAs which revealed that CFQ-BI presents good global and local adjustment 
values and goodness-of-fit indices. Results also showed that the CFQ-BI holds a very 
good internal consistency (α = .97) and convergent, divergent, temporal and 
discriminant reliabilities.  
 The CFQ-BI was thus established as a short, robust and reliable measure of body 
image-related cognitive fusion. Therefore, this new measure may correspond to a 
significant contribution to research and clinical practice in the field of body image and 
eating-related difficulties. 
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Highlights 
 A new measure of body image-related cognitive fusion (CFQ-BI) was 
developed; 
 The CFQ-BI was proved to be a short, robust and reliable measure; 
 Body image-related cognitive fusion was strongly linked to eating 
psychopathology; 
 CFQ-BI may be useful in eating psychopathology’s research and clinical 
practice. 
 
Keywords: Body image-related cognitive fusion; cognitive fusion; eating 
psychopathology; assessment; Confirmatory Factor Analysis. 
  
 12 
 
Introduction  
 Cognitive fusion, a key concept of Acceptance and Commitment Therapy (ACT; 
Hayes, Strosahl, & Wilson, 1999), can be described as the human tendency to interact 
with internal events regarding only the cognitive products generated by them (Hayes, 
Strosahl, Bunting, Twohig, & Wilson, 2004). This process involves the entanglement 
with the private events’ content and consequently responding to them as if they were 
literally true (Luoma & Hayes, 2003). According to Hayes and colleagues (2004), this 
phenomenon is linked to the importance of human language. In fact, because verbal 
processes are fairly beneficial in some domains, individuals tend to apply them into all 
areas, enabling the interaction with verbally constructed events as if they were concrete. 
Indeed, language promotes the association of verbal stimuli with reality from the 
moment it is learned and linked to real constructs (Flaxman, Blackledge, & Bond, 2011). 
Covered by this association are one’s thoughts (which are verbal processes themselves) 
that, according to this perspective, may be considered factual instead of an interpretation 
of reality. Thus, cognitive fusion fosters the domain of verbal rules and self evaluations 
about one’s internal experience, diminishing the contact with the present moment 
(Hayes, 1989). 
 When thoughts and emotions are perceived as trustworthy presentations of 
reality, ineffective attempts to control and avoid such events may occur (Barnes-Holmes, 
Hayes, & Dymond, 2001; Hayes, 2004). This process is denominated experiential 
avoidance, which is defined as the attempt to escape from the content of sensations, 
behavioral impulses, thoughts and emotions evaluated as negative by the individual 
(Hayes, Wilson, Gifford, Follette, & Strosahl, 1996). These avoidance and control 
processes, increase the frequency and impact of these events and are, therefore, 
potentially harmful, by diminishing quality of life and even instigating the development 
 13 
 
and maintenance of psychopathology (e.g. Hayes, 2004; Hayes et al., 1999; Kashdan & 
Rottenberg, 2010; Merwin & Wilson, 2009). 
 Research has shown that cognitive fusion and experiential avoidance are related 
to the inability to change one’s behaviors, even when that change is beneficial and 
compatible with one’s values and goals (Hayes et al., 1999). These processes are key 
aspects of psychological inflexibility which also entails an inability to contact with the 
present moment and with one’s values, and where one is subjugated by a conceptualized 
self. Several studies have demonstrated the maladaptive role of psychological 
inflexibility in well being and psychopathology (e.g. Hayes, Luoma, Bond, Masuda, & 
Lillis, 2006; Kashdan & Rottenberg, 2010; Greco, Lambert, & Baer, 2008).  
 Specifically, psychological inflexibility has been highlighted as relevant in the 
development and maintenance of eating psychopathology. In fact, recent research has 
suggested that eating disorders may be conceptualized as an illness of psychological 
inflexibility (Merwin et al., 2011). In accordance, there is clinical evidence that in 
anorexia nervosa, patients tend to get fused with negative thoughts about their body 
image, which increases the impact of these cognitions and results in the attempt of 
controlling them through rigid behavioral and attitudinal patterns typical of these 
disorders (Hayes & Pankey, 2002). Moreover, other areas of the patient’s life become 
frequently overpowered by cognitive fusion as well (e.g. perfectionism, hyper-
responsibility, obsessive patterns; Hayes & Pankey, 2002). To sum up, cognitive fusion 
has been regarded as an important mechanism in eating disorders, reflected in these 
patients rigid beliefs about the importance of thinness to define their self-worth, and by 
the inflexible adherence to rules in relation to their eating, weight and body shape (e.g., 
body checking, exercising). However, the role of cognitive fusion in eating disorders 
remains  not wholly clear. 
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 Besides the lack of studies about cognitive fusion’s influence on eating disorders, 
there is also a marked absence of specific measures of cognitive fusion related to weight, 
body shape and body image issues. In contrast, there are several instruments that assess 
broad cognitive fusion, namely, the Cognitive Fusion Questionaire-28 (CFQ-28; 
Gillanders et al., 2010). This instrument is a well known measure that evaluates the 
general propensity to enroll and accept as true one’s private events. When answering 
this measure, different individuals may complete the scale considering different areas of 
functioning. This may not be deliberately chosen by the respondent, but may depend on 
which areas cognitive fusion causes more impact in this individual. Thus, the use of this 
type of broad measures does not allow the assessment of specific areas of cognitive 
fusion, such as one’s body image. Therefore, the development of measures that cover 
particular domains of cognitive fusion appears to be relevant. Specifically, the 
construction of an instrument that would assess body image-related cognitive fusion 
seems important to contribute for the knowledge of this process’ effect on eating 
psychopathology. 
 For these reasons, a new scale, Cognitive Fusion Questionnaire - Body Image 
(CFQ-BI), was developed to assess body image-related cognitive fusion. Thereby, this 
study examines the factor structure of the CFQ-BI through an Exploratory Factor 
Analysis (EFA) and through a Confirmatory Factor Analysis (CFA). Additionally, the 
psychometric qualities of this new measure were analyzed. 
 
Materials and Methods 
 
Participants 
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 Sample 1: The sample used to perform the CFQ-BI’s EFA and to test the 
validities of the measure was composed by 361 students of both genders (147 males and 
214 females), presenting ages between 16 and 30 years old (M = 18.52; SD = 2.11) and 
a mean of 12.07 (SD = 1.64) years of education. No statistically significant differences 
were found between demographic aspects. 
 In order to confirm the adequacy of the tested model in both genders, two 
samples recruited within the student and general populations were used to conduct the 
CFQ-BI’s CFA (sample 2 and sample 3). 
 Sample 2: The male sample was comprised by 223 participants with a mean age 
of 27.99 (SD = 9.94) years old and 13.20 (SD = 2.49) years of education. 
 Sample 3: The female sample was composed by 294 participants. The mean age 
of the participants was 24.53 years old (SD= .18) and 13.98 (SD = 2.06) years of 
education. 
 Sample 4: The sample used for the temporal reliability analysis consisted of 51 
college students (14 males, 37 females), that completed the CFQ-BI twice within a 3-
week interval. No significant differences were found between genders regarding age 
(t(49) = 1. 05; p = .301), which presented a mean of 19.82 (SD = 2.26) years old.  
 
Procedures 
 The collection of data respected deontological principles and the assessment 
protocol was approved by the ethical committees of the institutions enrolled in this 
study. Participants were properly informed about the voluntary character of their role in 
this study and about the finality and confidential character of the collected data, 
providing their informed consent. 
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Statistical analyzes  
IBM SPSS Statistics 20 (IBM Corp, 2011) was the software used to perform a 
preliminary factorial structure of CFQ-BI and the descriptive and psychometric analyzes. 
The software AMOS (IBM Corp, 2011) was additionally used to assess the 
confirmatory factorial structure of CFQ-BI.  
The specific statistical procedures will be detailed along the study. 
 
Measures 
 Body Image: Cognitive Fusion Questionnaire (CFQ-BI). The CFQ-BI measures 
the extent to which individuals become ‘fused’ with their cognitions concerning one´s 
body image. It was developed through the adaptation of the CFQ-28 (Gillanders et al., 
2010), after the respective approval from the original authors. In its original form the 
CFQ-BI holds 32 items which were developed based on CFQ-28’s items to specifically 
assess body image-related cognitive fusion (e.g., “I need to control the thoughts about 
my physical appearance that come into my head”). Besides, four more items were added 
to the scale due to the authors’ decision. The participants are asked to evaluate the 
veracity of several statements, on a 7-point Likert scale (1-Never True; 7-Always True).  
Cognitive Fusion Questionaire-28 (CFQ-28; Gillanders et al., 2010; Pinto-
Gouveia, Dinis, Gregório, & Pinto, 2011). This is a 28-item self-report instrument that 
assesses cognitive fusion and cognitive defusion in a broad way. The respondent is 
asked to estimate how much he relates to the items using a 7-point Likert scale (1-Never 
True; 7-Always True). The scale showed a good internal consistency in the original 
study and in the Portuguese validation study (α = .94 on the fusion component; α = .77 
on the defusion component; α = .92 on the overall scale). 
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 Acceptance and Action Questionnaire-II (AAQ-II; Bond, Hayes, Baer, Carpenter, 
Guenole, Orcutt, Waltz, & Zettle, 2011; Pinto-Gouveia, Gregorio, Dinis, & Xavier, 
2012). The AAQ-II is a 10 item scale, with a 7-point Likert-type response format (1-
Never true; 7-Always true), to assess one’s psychological flexibility. This scale was 
proved to have good internal consistency in the original study (with a mean Cronbach’s 
alpha coefficient of .84 across six samples) and in the Portuguese study (α =.90).  
Depression Anxiety Stress Scales (DASS-21; Lovibond & Lovibond, 1995; Pais-
Ribeiro, Honrado, & Leal, 2004). This questionnaire consists in 21 statements regarding 
the participant’s last week negative emotional symptoms and aims to evaluate levels of 
depression (DEP), anxiety (ANX), and stress (STR). The Cronbach’s alpha coefficients 
of the Portuguese study were similar to the original ones for all subscales: DEP = .88, 
ANX = .82 e STR = .90 in the original version, and of .85, .74 and .81 in the Portuguese 
study, respectively. 
 Eating Disorder Examination Questionnaire (EDE-Q; Fairburn & Beglin, 1994; 
Machado, 2007). The EDE-Q is a self-report measure of the frequency and intensity of 
eating disorders’ psychological and behavioral characteristics. It holds four subscales 
(restraint, eating concern, shape concern and weight concern). This scale was developed 
in order to diminish the limitations of the Eating Disorder Examination interview such 
as the unsuitability for group assessment, the long administration time and the need of 
very qualified interviewers (Fairburn & Beglin, 1994; Luce, Crowther, & Pole, 2008). 
The EDE-Q has been shown to hold good reliability and to be able to differentiate cases 
from non-cases of eating disorders (see also Fairburn, 2008).  
 Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 2003; Gregório & 
Pinto-Gouveia, in press). The MAAS is a measure of mindfulness dispositional 
characteristics with 15 statements concerning everyday experiences about the ability of 
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being in the present moment. The respondent is asked to rate the frequency of those 
experiences using a 6-point Likert scale (1-Almost always; 6-Almost never). This scale 
revealed good Cronbach's alpha values both in the original study (.84) and in the 
Portuguese study (.90). 
 Experiences Questionnaire (EQ; Fresco et al., 2007; Pinto-Gouveia, Gregório, 
Duarte, & Simões, 2012). The EQ evaluates the participant's capability for decentration 
and disidentification with negative thoughts. It consists of 20 items, distributed over two 
subscales, rumination and wider perspective, with 6 and 14 items respectively. These 
items describe common experiences, and are evaluated on a 5-point Likert scale (1-
Never; 5-Always), according to how frequently they happen. The questionnaire was 
shown to have good internal consistency both for the original study as for the 
Portuguese validation study, having Cronbach's alpha values of .83 and .81 respectively. 
 
Results 
 
Preliminary Analysis 
Analysis of Skewness and Kurtosis’ values revealed that values did not present a 
significant bias to normal distribution (SK < |3| and Ku < |10|), additionally, the visual 
inspection of the distributions confirmed the assumption of normality (Kline, 1998).  
 
Factor structure of the CFQ-BI 
In order to uncover CFQ-BI’s factor structure, an Exploratory Factor Analysis 
(EFA) was performed, following the same procedure used in the validation study of the 
original CFQ-28, (Gillanders et al., 2010). Therefore, a Principal component Analysis 
with a Varimax rotation was conducted. 
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 The Kaiser Meyer-Olkin test (.96) and the Bartlett’s sphericity test (χ2(496) = 
9228.28; p < .001) confirmed the adequacy of the data for posterior analysis. Three 
factors with eigenvalues superior to 1 were revealed and explained a total of 63.77% of 
the variance. Cattel’s scree test demonstrated as well a solution of three factors. 
Nonetheless, considering the two factor solution of the original CFQ-28 and since the 
third factor only explained 4.6% of the variance, we decided to compromise on two 
factors only. Thereby, the analysis was repeated with a Varimax rotation forcing a two 
factor solution, which explained 59.2% of the variance and showed communalities 
values superior to .40 on all items. This analysis also revealed that the first factor, 
relating to cognitive fusion (with 23 items), explained 43.97% of the variance. The 
second factor, cognitive defusion (with 9 items) explained 4.88% of the variance. The 
factor loadings of all items were proven to be higher than .59. 
 With the purpose of achieving a shorter, less exhaustive but still reliable 
measure, we selected the 15 items with the highest factorial loadings (superior to .77). 
All of these items corresponded to the cognitive fusion dimension. The final analysis 
tested a one-factor structure and results indicated that this solution explained a total of 
70% of the variance. Thus, EFA results’ indicated that CFQ-BI converted into a one 
factor measure of cognitive fusion towards body image.  
 
Confirmatory Factor Analysis 
 Two CFAs were conducted to corroborate the previous estimated CFQ-BI one-
factor structure, for each gender (using sample 2 and sample 3), with Maximum 
Likelihood as the estimation method. Additionally, different goodness-of-fit indices 
were used to confirm the scale factor structure. In both samples, the chi-square 
goodness-of-fit was shown to be significant, which would indicate that the data is not 
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consistent with the model. Nonetheless, the chi-square is especially vulnerable to 
sample size, commonly contributing in biases in the results’ interpretation (DeCoster, 
1998). In order to overcome this constraint, we used the Normed Chi-Square (in which 
values varying between 2 and 5 show a good global adjustment of the model; 
Tabachnick & Fidell, 2007). Also, the Comparative Fit index (CFI), the Tucker and 
Lewis Index (TLI) and  the Incremental Index of Fit (IFI) that indicate a good fit when 
values are superior or equal to 0.9 (Brown, 2006) were used. The Normed Fit Index 
(NFI), in which an acceptable adjustment is translated by values superior or equal to 0.8 
was considered. Additionally, the Parsimony Normed Comparative Fit Index (PCFI) 
and the Parsimony Goodness-of-Fit (PGFI), in which values between 0.6 and 0.8 
indicate a good fit (Byrne, 2010), were analyzed. 
 The Normed Chi-Square’s value was χ2/df = 4.278 on the male sample and χ2/df 
= 5.555 on the female sample. The other goodness-of-fitness indices all confirmed that 
the tested structure was satisfactory (see Table 1). Even though the TLI values on both 
samples and the PGFI value on the male sample were not very good, they were on the 
edge of a good fit. 
 The quality of the model was also evaluated by examining the local adjustment 
indices. The standardized regression weights ranged between .61 (item 25) and .89 
(item 14) on the male sample, and between .68 (item 31) and .92 (item 13) on the 
female sample, all above the cut-off point of .40 suggested by Tabachnick and Fidell 
(2007). Moreover, all path values were statistically significant (p ≤ .001). The results 
from the Squared Multiple Correlations (SMC) corroborated the instrument’s reliability 
for each gender, with values ranging from .37 (item 25) to .79 (item 14) on the male 
sample and from .45 (item 31) to .85 (item 13) on the female sample.  
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Table 1 
 CFQ-BI’s goodness-of-fitness indices 
 X
2
/df CFI TLI IFI NFI PCFI PGFI 
Male sample 
(n = 223) 
4.278 .90 .88 .90 .87 .77 .59 
Female sample 
(n = 294) 
5.555 .91 .89 .91 .89 .78 .61 
Note. X
2
/df = Normed Chi-Square; CFI = Comparative Fit index; TLI = Tucker and 
Lewis Index; IFI= Incremental Index of Fit; NFI = Normed Fit Index; PCFI = 
Parsimony Normed Comparative Fit Index; PGFI = Parsimony Goodness-of-Fit. 
 
Reliability Analysis 
 CFQ-BI showed a very good internal reliability, with a Cronbach’s alpha value 
of .97. As exposed on Table 2, the item-total correlations of the 15 items of this factor, 
diverged from .73 to .89. Moreover, results indicated that the deletion of any of these 
items would not increase the factor’s internal consistency. 
 
Table 2  
CFQ-BI final factor items’ means, standard deviations and reliability (n = 361)  
Items M SD 
Factor 
Loadings 
Item total 
correlation 
Cronbach's α if 
item deleted 
1 2.46 1.69 .84 .81 .97 
10 2.36 1.75 .87 .84 .97 
12 2.61 1.80 .81 .77 .97 
13 2.15 1.62 .90 .89 .97 
14 2.11 1.59 .88 .87 .97 
16 1.77 1.34 .83 .81 .97 
15 1.92 1.42 .84 .83 .97 
17 2.08 1.45 .79 .76 .97 
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22 1.94 1.51 .84 .84 .97 
25 2.03 1.43 .81 .80 .97 
26 2.22 1.65 .79 .75 .97 
28 1.67 1.16 .79 .78 .97 
29 2.04 1.63 .87 .87 .97 
30 1.88 1.46 .82 .82 .97 
31 2.19 1.54 .77 .73 .97 
 
 
Temporal Reliability 
 To test the temporal reliability of CFQ-BI, 51 students (14 males and 37 
females), completed the questionnaire twice within a 3-week interval. The Pearson 
correlation coefficients between test and retest moments revealed a very good temporal 
reliability, (r = .76). Additionally, no significant differences were found between test 
and retest (t = .37; p = .710). 
 
Discriminant Reliability 
 To study the ability of CFQ-BI to discriminate cases with and without eating 
psychopathology we compared two convenience females, with similar demographic 
characteristics and age (t(77) = 0.65; p = .950). The sample of the general population (n = 
48) presented a mean age of 18 years old (SD = 4.46) and the sample with severe eating 
difficulties (n = 31) had a mean age of 17.94 years old (SD = 4.11). This lastly referred 
sample was obtained using the cut-off score > 4 of the EDE-Q, suggested by previous 
research as a good guide for screening for eating disorders (Carter, Stewart, & Fairburn, 
2001; Mond, Hay, Rodgers, & Owen, 2006).  
 Regarding the CFQ-BI’s final score, the eating problems’ sample obtained a 
mean of 74.13 (SD = 18.67), while the control group presenting a mean of 47.78 (SD = 
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19.04). Additionally, it was found that CFQ-BI discriminates (t(77) = 6.05; p < .001) 
cases with and without eating psychopathology. 
 
CFQ-BI’s relationship with other measures  
 Pearson correlation coefficients (Cohen, Cohen, West, & Aiken, 2003) were 
performed in order to explore CFQ-BI’s relationship with other measures (Table 3). The 
convergent validity was assessed through the calculation of product-moment correlation 
coefficients between the CFQ-BI and CFQ-28’s fusion dimension. On the other hand, 
the divergent validity of the scale was verified using MAAS and EQ. Additionally, the 
relationship between CFQ-BI and AAQ-II, DASS-21 and EDE-Q was tested.  
The results show that CFQ-BI’s final factor correlated positively and 
significantly with the fusion factor of CFQ-28. On the other hand, CFQ-BI showed 
negative and significant correlations with characteristics of dispositional minfulness 
(MAAS) and descentering (EQ). Furthermore, results indicated that CFQ-BI was 
positive and moderately linked to psychological inflexibility (AAQ-II) and also to self-
reported symptoms of depression, anxiety and stress (DASS-21). Finally, an also 
positive and strong correlation was found between CFQ-BI and a global index of eating 
psychopathology (EDE-Q).  
 
Table 3 
CFQ-BI’s final factor correlations with other measures and their respective Cronbach’s 
Alphas (n = 361)  
 
 
CFQ-BI CFQ_F AAQ-II DEP ANX STR EDE-Q MAAS EQ 
α .97 .96 .74 .86 .81 .89 .95 .89 .83 
CFQ-BI - .66
***
 .54
***
 .46
***
 .42
***
 .35
***
 .73
***
 -.22
***
 -.53
***
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Note. CFQ_BI = Cognitive Fusion Questionnaire – Body Image; CFQ_F = Cognitive 
Fusion Questionnaire (Fusion Dimension); AAQ-II = Acceptance and Action 
Questionnaire; DEP, ANX, STR = Depression, Anxiety and Stress scales of DASS-21; 
EDE-Q = Eating Disorder Examination – Questionnaire; MAAS = Mindful Attention 
and Awareness Scale; EQ = Experiences Questionnaire). 
*** p <.001 
 
Discussion  
 The purpose of this study was to present the development and validation of a 
new measure, the Cognitive Fusion Questionnaire – Body Image (CFQ-BI), an 
instrument created in order to assess body image-related cognitive fusion.  
 The present research was conducted using several samples and analyzes. Firstly, 
an EFA was performed using a sample of 361 students of both genders with ages 
ranging between 16 and 30 years. In order to validate the CFQ-BI, the same procedures 
used in the development of the original instrument of broad cognitive fusion (CFQ-28; 
Gillanders et al., 2010) were followed. Similarly to the CFQ-28, the CFQ-BI initially 
presented a two factor solution, with fusion and defusion dimensions. However, with 
the intent to obtain a shorter and a more psychometrically sound measure, only the best 
15 items were selected for the final structure. Therefore, the CFQ-BI became a one-
dimensional measure that assesses body image-related cognitive fusion. This final 
structure explained a total of 70% of the variance.   
Furthermore, this one-dimensional structure was additionally corroborated 
through two CFAs (one for each gender) that involved 223 males and 294 females.  
Results proved the adequacy of the global and local adjustments of this measure. 
Moreover, according to the suggested standards (Brown, 2006; Tabachnick & Fidell, 
2007), the goodness-of-fitness indices regarded in these analyzes confirmed the 
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suitability of the tested structure. Additionally, the regression weights were all above 
the suggested cut-off value (Tabachnick & Fidell, 2007). 
 The present study’s analyzes also demonstrated that the CFQ-BI reveals a high 
internal consistency and robustness. The CFQ-BI also revealed high values of item-total 
correlations, confirming the preserved items’ adequacy to the constructs this measure 
intends to assess.  
 In addition, the temporal reliability analysis proved that the CFQ-BI is stable 
over time. As for the discriminant reliability analysis, a collection of 31 females with 
EDE-Q’s cut-off scores was compared to a control sample of 48 female students. 
Results revealed that the CFQ-BI is able to discriminate cases from non cases of eating 
psychopathology. 
 Moreover, the CFQ-BI ensures good convergent and divergent reliabilities. 
Indeed, it is positively correlated with the CFQ-28’s fusion subscale (Gillanders et al., 
2010). However, results indicated that these two measures are associated but assess 
distinct constructs. To explore the relationship between body image-related cognitive 
fusion and other variables, the present study examined as well the relation between the 
CFQ-BI and additional measures. The results confirmed, as expected, that CFQ-BI is 
positively linked to AAQ-II. Indeed, cognitive fusion is an important component of 
psychological inflexibility (e.g. Hayes et al., 1999). On the other hand, body image-
related cognitive fusion was demonstrated to be negatively associated with mindfulness 
characteristics (MAAS), an association already expected since the entanglement with 
thoughts involves a lack of contact with the present moment. As likewise theoretically 
expected, body image-related cognitive fusion correlated negatively with decentering 
capabilities (as measured by the EQ). In this way, body image-related cognitive fusion 
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seems to be incompatible with the ability to take a nonjudgmental stance regarding 
thoughts and feelings and to accept them (Fresco, Segal, Buis, & Kennedy, 2007).  
Body image-related cognitive fusion was also positively associated to symptoms 
of depression, anxiety and stress (DASS-21), which may suggest that these symptoms 
may arise not only from fusion with thoughts in general (Hayes, 2004), but may also be 
triggered by entanglement with one’s body image-related thoughts. To note was also the 
positive and strong correlation between the CFQ-BI and eating psychopathology (EDE-
Q). This association may suggest that people who get fused with thoughts about their 
body image tend to present more disordered eating behaviors and attitudes. Thus, this 
measure may be useful for future research that could investigate the role that cognitive 
fusion plays in eating psychopathology, namely through its impact on diminishing 
psychological flexibility.  
 These results ought to be interpreted on the light of a few limitations. Despite the 
fact that the present study sustains the validity of the CFQ-BI, other investigations 
should be performed in order to assure the adequacy of the measure’s factorial structure 
in different samples. Furthermore, the presence of a diagnosed clinical sample could 
also have been pertinent, due to the potential significance of this new instrument in 
eating psychopathology research and clinical practice.  
  
Conclusions 
 The CFQ-BI was confirmed to be a short, robust, and reliable measure of body 
image-related cognitive fusion. This measure seems to be an important contribution to 
research and clinical practice in the field of eating psychopathology. In fact, the CFQ-BI 
may be useful in the assessment of therapeutic changes over time, namely in 
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interventions targeting defusion techniques to develop patients’ psychological flexibility 
towards a valued life.  
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The impact of body image-related cognitive fusion on eating psychopathology 
 
Abstract 
 Recent research has shown that cognitive fusion underlies psychological 
inflexibility and in consequence various forms of psychopathology. However, the role 
of cognitive fusion specifically related to body image on eating psychopathology 
remained to be examined. Therefore, the current study explores the impact of cognitive 
fusion concerning body image in the relation between acknowledged related risk factors 
and eating psychopathology. 
 Participants were 342 female students, aged 13 to 25 years old, who completed 
self-report instruments of cognitive fusion, body dissatisfaction, social comparison, 
mindfulness and psychopathology. 
 Results indicated that body image-related cognitive fusion was associated with 
higher body dissatisfaction, unfavorable social rank perceptions and also with increased 
eating psychopathology. Furthermore, the impact of body dissatisfaction and social 
comparison through physical appearance on eating psychopathology was shown to be 
partially mediated by body image-related cognitive fusion. 
 The results of the current study appear to offer significant insights for clinical 
work, highlighting the importance of cognitive defusion in the treatment of eating 
disorder. 
 
Highlights 
 Body image-related cognitive fusion (CF-BI) impacts on eating 
psychopathology. 
 CF-BI partially mediates the effect of body dissatisfaction and disordered eating. 
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 CF-BI plays a key role in the link between social comparison and disordered 
eating. 
 Results stress the importance of cognitive defusion in eating disorders’ treatment. 
 
 
Keywords: Body image-related cognitive fusion; eating psychopathology; body 
dissatisfaction; social comparison; mediation analysis. 
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1. Introduction  
  Acceptance and Commitment Therapy (ACT) is a third wave cognitive 
behavioral therapy that aims to enhance psychological flexibility, which refers to “the 
process of contacting the present moment fully as a conscious human being and 
persisting or changing behavior in the service of chosen values” (Hayes, Luoma, Bond, 
Masuda, & Lillis, 2006, p.9). Indeed, psychological flexibility is threatened when one 
engages in experiential avoidance, i.e., attempts to avoid unpleasant inner events (Hayes, 
Strosahl, & Wilson, 1999; Hayes et al. 2006).  
 Experiential avoidance is commonly present in humans, due to the fact that our 
mind evolved to keep us from harm, a characteristic still frequently reinforced by the 
Western culture through the “feel good” messages (Hayes, Strosahl, Bunting, Twohig, 
& Wilson, 2004). However, the reluctance to contact with negative private events, such 
as painful thoughts and emotions, has been pointed as critical in the development and 
maintenance of psychopathology (Hayes et al., 1999). This is due to the restriction 
experiential avoidance inflicts on the responses one has to such negative events. In fact, 
it tends to amplify pain, entangling the individual further in the negative events and 
transforming them into something traumatic (Hayes & Smith, 2005). Interrelated with 
this entanglement is another key process in ACT which underlies experiential 
avoidance, cognitive fusion (Hayes, 2004; Hayes & Smith, 2005; Hayes et al. 1999). 
 Cognitive fusion can be described as the degree to which an individual interacts 
with events considering only their verbal functions rather than their direct ones (Hayes 
et al., 2004). Thus, it regards a disproportionate or inappropriate behavioral regulation 
by verbal processes, such as rules and derived relational networks (Hayes et al., 1999). 
This process results in a self-identification with one’s thoughts and an inability in 
considering them a part of the inner experience (rather than statements of facts), and 
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consequently taking objective attitudes towards them (Eifert et al., 2009). Moreover, as 
verbal constructions of the self, the past and the future achieve more control over 
behaviors through inflexible verbal networks at the expense of environmental 
contingences, values and goals become less important and one can actually behave 
against them (Hayes et al. 1999; Hayes et al., 2006).  Therefore, ACT’s overall 
therapeutic goal is to promote cognitive defusion, the process that facilitates the 
acceptance of inner events and the capability of no longer treating them as factual 
occurrences. These strategies are intended to construct a healthy skepticism about one’s 
thoughts, enabling a sense of self as context and a better contact with the present 
moment (Hayes, 1989) and the individual’s values (Fletcher & Hayes, 2005). That is, 
instead of aiming to change the content of one’s thoughts, ACT attempts to modify how 
one interacts with them (Hayes et al., 2006). 
 Eating disorders have been considered an illness of psychological inflexibility, 
i.e. the incapacity of behaving flexibly while dealing with negative sensations, thoughts 
and feelings (e.g., Merwin et al. 2011). In this way, research has suggested that ACT is 
effective in these disorders, by promoting an augmentation of emotional awareness and 
acceptance and may even achieve better results than regular behavioral interventions 
(e.g. Baer, Fisher, & Huss, 2005; Butryn et al., 2013; Juarascio, Forman, & Herbert, 
2010; Kristeller, Baer, & Quillian-Wolever, 2006; Sandoz, Wilson, & DuFrene, 2011). 
 Regarding cognitive fusion, even though the studies about this specific matter 
are scarce, its role has been highlighted in the comprehension of the development and 
maintenance of body image and eating psychopathology (e.g. Hayes & Pankey, 2002; 
Merwin & Wilson, 2009; Ferreira, Trindade, Duarte, & Pinto-Gouveia, 2013). Indeed, 
Hayes and Pankey (2002) pointed that anorectic patients frequently become entangled 
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with thoughts related to their body image, resulting in an increment in suffering which 
in turn is regulated through the eating disorder.  
 There are several studies that have demonstrated that body dissatisfaction 
represents a nuclear risk factor to the development and maintenance of eating 
psychopathology (e.g. Stice, Marti, & Durant, 2011). Moreover, unfavorable social 
comparisons have also been associated with the over-evaluation of thinness and 
disordered eating behaviors (e.g., Troop, Allen, Treasure, & Katzman, 2003). 
Specifically, it has been suggested that eating psychopathology symptoms (i.e. the 
control over eating, weight and body image) might be conceptualized as a strategy to 
cope with a sense of inferiority and inadequacy derived from one’s physical appearance 
(Ferreira, Pinto-Gouveia, & Duarte, 2013; Pinto-Gouveia, Ferreira, & Duarte, 2012). 
This sense of inferiority, as well as normative body dissatisfaction, seem to be related to 
the importance given to physical appearance by western cultures as a highly valued 
dimension for the promotion of women’s social status and acceptance by their peers 
(Ferreira, Pinto-Gouveia et al., 2013).  
 Although almost all women feel the need to compare themselves physically with 
other women, which at some point triggers feelings of body dissatisfaction and ranking 
disadvantage, the ones that develop eating psychopathology are a minority. This seems 
to imply that even though body dissatisfaction and social comparisons play an important 
role on eating psychopathology, other processes may be involved. In this study has been 
hypothesized that eating psychopathology is linked to fusion with thoughts relating to 
body dissatisfaction and social disadvantage. That is, women that get fused and tangled 
with these kind of thoughts, treating them as factual, have greater tendencies of 
developing disordered mechanisms (e.g. food restriction) in order to “correct” their 
physical appearance. Therefore, the nuclear aim of the present study is to test whether 
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cognitive fusion related to body image emerges as a mediator on the relationship of 
body dissatisfaction and social comparison through physical appearance towards eating 
psychopathology. 
 
2. Materials and methods 
 
2.1 Measures 
Demographic Data. Age, educational level, current weight and current height of 
the participants were asked before the completion of the scales. 
Body Mass Index (BMI). The participant’s BMI was assessed by dividing weight 
(in kg) by height in meters squared (i.e., Wt/Ht
2
). 
Figure Rating Scale (FRS; Thompson & Altabe, 1991; Ferreira, 2003). The FRS 
evaluates body image dissatisfaction and consists of a series of nine silhouettes of 
different dimensions, in a gradually increasing fashion in accordance to its number (1: 
thinner; 9: larger). The participants are requested to select the image that best reflects 
their present and ideal body image. Body dissatisfaction (BD) was calculated through 
the discrepancy between the two silhouettes. The questionnaire has good temporal 
reliability, as well as good convergent and divergent validities (Thompson & Altabe, 
1991). 
 Social Comparison Rating Scale (SCRS; Allan & Gilbert, 1995; Gato, 2003). It 
is a measure composed of 11 items which evaluates one’s self-perception of social rank. 
It uses a semantic differential methodology, presenting an incomplete sentence followed 
by bipolar constructs associated with attractiveness, social status and competence (e.g., 
Inferior/Superior, Rejected/Accepted). Participants are asked to compare themselves in 
relation to others according to each construct, on a 10-point Likert scale. The SCRS 
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presents negative correlations with psychopathology scales, as well as a good internal 
consistency, with Cronbach's alpha values between .88 and .96 on clinical populations 
and between .91 and .90 on a sample of students (Allan & Gilbert, 1995). 
Social Comparison through Physical Appearance Scale (SCPAS; Ferreira, 
Pinto-Gouveia et al., 2013). The SCPAS assesses the subjective perception based on 
physical appearance of women’s social standing and group fit. The participants are 
instructed to select a number, using a Likert scale ranging from 1 to 10, which best 
translates the way they feel in relation to other people. In the first part, the participants 
are asked to compare themselves with friends, colleagues and other same-sex 
acquaintances, and in the second asked to compare themselves with models, actresses or 
other celebrities. The scale was shown to have a high internal consistency in the original 
study on both the first (α=.94) and the second (α=.96) parts of the scale. 
Cognitive Fusion Questionaire-28 (CFQ-28; Gillanders et al., 2010; Pinto-
Gouveia, Dinis, Gregório, & Pinto, 2011). It is a measure of cognitive fusion and 
defusion, which evaluates these processes in a broad way. It consists of 28 items, each 
of them taking the form of a statement alluding to literality, engagement and 
entanglement with thoughts. The participant is asked to evaluate each of those 
statements according to a 7-point Likert scale. The CFQ-28’s Cronbach’s alpha values 
were good both in the original study, as well as in the Portuguese validation study (.94 
on the fusion component; .77 on the defusion component; .92 on the overall scale). 
Cognitive Fusion Questionnaire: Body Image (CFQ-BI; Ferreira, Trindade, et 
al., 2013). The CFQ-BI is a 15-item self-report scale that was developed based on the 
CFQ-28's items so as to evaluate body image-related cognitive fusion. The participant is 
to evaluate the truthfulness of several statements, using a 7-point Likert scale. The 
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CFQ-BI showed good internal consistency (α = .97), and good temporal, discriminant, 
convergent and divergent validities in the original study. 
 Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 2003; Gregório & 
Pinto-Gouveia, in press). The MAAS is a 15-item instrument which evaluates 
mindfulness dispositional characteristics (i.e. the capability to focus on events that are 
currently occurring). This scale consists of statements relating to everyday experiences, 
which the participant must grade according to their frequency using a 6-point Likert 
scale (1-Almost always; 6-Almost never). The MAAS was shown to hold strong 
psychometric qualities, having a Cronbach's alpha value of .84 in the original study 
and .90 in the Portuguese validation study. 
Eating Disorder Examination Questionnaire (EDE-Q; Fairburn & Beglin, 1994; 
Machado, 2007). The EDE-Q is a self-report measure developed through the Eating 
Disorder Examination interview that assesses attitudes and behavioral traits of eating 
disorders, holding four subscales (restraint, eating concern, shape concern and weight 
concern). It has demonstrated good reliability and the capacity to differentiate cases 
from non-cases of eating disorders (see also Fairburn, 2008). 
The Cronbach’s alphas for all of the study variables are reported in Table 1. 
 
2.2 Participants 
The sample of this study is part of a wider research that is being conducted to 
investigate the contribution of emotional regulation processes for the development and 
maintenance of eating disorders. Participants included 342 female college students with 
ages ranging from 13 to 25 years old. The participants presented a mean age of 17.76 
years (SD = 2.63) and 11.40 (SD = 2.46) of years of education. The participants’ BMI 
mean was 21.14 (SD = 2.80), corresponding to normal weight values (WHO, 1995). 
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2.3 Procedures 
 This research protocol was reviewed and approved by the Ethics Committee of 
the educational institutions enrolled in the study. Participants and their parents (if the 
subjects were minor) gave their written informed consent after being assured of the 
confidentiality and voluntary character of their collaboration, as well as fully informed 
about the aims and procedures  of the collected data. 
 
2.3.1 Data analysis 
Data analyses were performed using IBM SPSS Statistics 20 (IBM Corp, 2011). 
Descriptive statistics were used to explore the sample characteristics in study´s 
variables.  
Product-moment Pearson correlation analyses were performed to explore the 
relationship between study variables (Cohen, Cohen, West, & Aiken, 2003).  
In order to analyze the impact of the mediator on the relationship between the 
predictor and the dependent variable it was performed two mediation analyses using 
linear regression models in accordance to the four-step analysis suggested by Baron and 
Kenny (1986). In the mediation analyses, body image-related cognitive fusion was 
specified to be the mediator on the association between body image dissatisfaction  
(Model 1) and social comparison based on physical appearance (Model 2) with peers 
(predictor variables) and eating psychopathology (dependent variable). In addition, a 
Sobel Test was conducted to determine the significance of the indirect effect of the 
predictor variable on the outcome, through its effects on the mediator.  
 
3. Results 
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3.1 Preliminary analyses 
Analysis of Skewness and Kurtosis’ values, and visual inspection of the 
distributions confirmed the assumption of normality (Kline, 1998; Tabachnick & Fidell, 
2007). Preliminary data analyses indicated that this data was suitable for regression 
analyses following the assumptions of normality, linearity, homoscedasticity, 
independence of errors and multicolinearity (Field, 2004). 
 
3.2 Descriptive analyses 
Descriptive statistics regarding the studied variables for the total sample (N = 
342) are presented in Table 1.  
 
3.3 Correlations 
 Results, presented in Table 1, demonstrated that the measures of cognitive fusion, 
CFQ-BI and CFQ_F, held positive (moderated to strong) correlations between each 
other and with higher levels of eating psychopathology (EDE-Q), as well as with body 
dissatisfaction (BD; particularly the CFQ-BI). On the other hand, the CFQ-BI and the 
CFQ_F had negative correlations with the mindfulness measure (MAAS) and with 
general perceptions of social rank (SCRS) and those based on one’s physical appearance 
(SCPAS). CFQ-BI in particular correlated positively with Body Mass Index (BMI). 
Regarding BD, significant and negative associations were found with SCRS, 
SCPAS and MAAS, although the magnitude of the last correlation was very low. Also, 
results revealed that BD was positively and moderately associated with EDE-Q and 
BMI. 
Moreover, SCRS and SCPAS showed to have positive correlations with each 
other and with MAAS, and in addition all of these variables were negatively associated 
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with the EDE-Q’s global score. Furthermore, SCPAS was also inversely linked to BMI, 
which in turn held a positive correlation with EDE-Q. 
Note. BMI = Body Mass Index; BD = Body Dissatisfaction (by the FRS); SCRS = 
Social Comparison Rating Scale; SCPAS = Social Comparison through Physical 
Appearance (with peers and models); CFQ_F = Cognitive Fusion Questionnaire (Fusion 
Dimension); CFQ_BI = Cognitive Fusion Questionnaire – Body Image; MAAS = 
Mindful Attention and Awareness Scale; EDE-Q = Eating Disorder Examination – 
Questionnaire (global score). 
* p <.050. ** p <.010. *** p <.001. 
 
3.4 Mediation analyses  
To further comprehend the contribution of the body image-related cognitive 
fusion in the eating disorders’ conceptualization, two mediation analyses were 
performed. It was explored the mediation role of body image-related cognitive fusion 
Table 1 
Cronbach’s alphas,  Means (M), Standard Deviations (SD), and Intercorrelation scores 
on self-report measures (N = 342) 
Measures α M SD 1 2 3 4 5 6 7 8 
1. BMI - 21.54 8.68 1        
2. BD - 0.56 0.94 .57*** 1       
3. SCRS .89 65.23 13.72 -.09 
-
.23*** 
1      
4. SCPAS 
(peers) 
.95 61.08 16.34 
-
.20*** 
-
.32*** 
.82*** 1     
5. SCPAS 
(models) 
.96 55.25 18.06 -.17** 
-
.37*** 
.67*** .78*** 1    
6. CFQ_F .96 60.36 23.73 .07 .23*** 
-
.37*** 
-
.35*** 
-
.36*** 
1   
7. CFQ-BI .97 36.35 21.37 .22*** .42*** 
-
.45*** 
-
.53*** 
-
.53*** 
.69*** 1  
8. MAAS .90 60.78 13.55 .05 -.12* .22*** .21*** .24*** 
-
.36*** 
-
.33*** 
1 
9. EDE-Q .96 1.45 1.33 .39*** .59*** 
-
.36*** 
-
.48*** 
-
.48*** 
.47*** .76*** -.23*** 
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(CFQ-BI) in the relationship between body dissatisfaction (BD) and eating 
psychopathology (EDE-Q), and in the relationship of social comparison through 
physical appearance (SCPAS) and eating psychopathology (EDE-Q). 
 
3.4.1 Body image-related cognitive fusion as a mediator between body dissatisfaction 
and eating psychopathology 
A regression analysis was performed having BD as the independent variable and 
EDE-Q as the dependent variable. The model showed significance [F(1,328) = 173.65, p 
< .001], explaining 34.6% of eating psychopathology (β = .59, p < .001). Additionally, 
we examined whether BD predicted CFQ-BI. This model was also significant [F(1,329= 
68.99, p <.001], accounting for 17.3% of the variance in body image-related cognitive 
fusion, with a β = .42 (p < .001). Lastly, a regression analysis was performed to 
determine whether the proposed mediator significantly predicted eating 
psychopathology. In order to do so, BD and CFB-BI were treated as the independent 
variables and EDE-Q as the dependent variable. The final model showed significance 
[F(2,327= 326.40, p < .001], explaining 67% of the variance in eating psychopathology. 
Results also show that, when the mediator is added in the model, BD’s β is reduced 
to .33 (p < .001). Additionally, the Sobel test was significant (z = 13.13, p<.001), 
confirming that cognitive fusion related to body image partially mediates the effect of 
body image dissatisfaction on eating psychopathology severity (see Figure 1). 
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3.4.2 Body image-related cognitive fusion as a mediator between social comparison 
based on physical appearance and eating psychopathology 
To explore the meditational function of body image’s cognitive fusion (CFQ-BI) 
on the relationship between social rank based on physical appearance (SCPAS) and 
eating psychopathology (EDE-Q), the same procedure was conducted.  
In first step, having SCPAS as the independent variable and EDE-Q as the 
dependent variable, a significant model was obtained [F(1,328) = 95.91, p < .001], 
accounting for 23% of EDE-Q (β = -.48, p < .001). In a second regression analysis, 
using SCPAS as the independent variable and CFQ-BI as the dependent variable, the 
model was also significant [R
2
 = .28, F(1,329) = 127.33, p <.001] with β = -.53 (p < .001). 
Finally, in order to determine whether the proposed mediator significantly predicted 
eating psychopathology we entered SCPAS and CFQ-BI as the independent variables, 
Figure 1. The relationship between Body Dissatisfaction (FRS) and Disordered Eating 
Psychopathology (EDE-Q) mediated by Body Image-related Cognitive Fusion (CFQ-
BI). A = relation between the independent variable and mediator, B = the relation 
between mediator and dependent variable, C = the direct effect of the independent 
variable on the dependent variable, C’ = the indirect effect of the independent variable 
on the dependent variable controlling for the mediator;  
***p<.001 
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and EDE-Q as the dependent variable. This analysis showed that the final model was 
statistically significant [F(2,327) = 230.40, p < .001], explaining 59% of the variance in 
eating psychopathology. These results indicated that when the mediator is added in the 
model, the predictor β is reduced to -.10 (p = .017).). The Sobel test was significant as 
well (z = -8.12, p <.001), which indicates that cognitive fusion related to body image 
partially mediates the effect of social comparison through physical appearance on eating 
psychopathology (Figure 2). 
 
 
 
 
 
 
 
4. Discussion 
Cognitive fusion refers to the propensity of interacting with events while only 
taking into account the verbal component of the cognitive products they generate 
(Hayes et al., 2004). The phenomenon of cognitive fusion occurs when one becomes 
Figure 2. The relationship between Social Comparison through Physical Appearance 
(SCPAS) and Disordered Eating Psychopathology (EDE-Q) mediated by Body Image-
related Cognitive Fusion (CFQ-BI). A = relation between the independent variable and 
mediator, B = the relation between mediator and dependent variable, C = the direct 
effect of the independent variable on the dependent variable, C’ = the indirect effect of 
the independent variable on the dependent variable controlling for the mediator; 
*p<0.05, **p<.01, ***p<.001.  
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entangled or fused with the literal context of their thoughts, considering them the true 
interpretations of events, to the extent that, to himself, he becomes indistinguishable 
from his own internal experience (Hayes et al. 1999; Hayes et al., 2004). Research has 
consistently shown that this process involves psychological inflexibility and 
consequently various forms of psychopathology (e.g., Merwin et al., 2011). 
Nevertheless, the role of cognitive fusion in a specific domain of body image and its 
impact on eating psychopathology remained to be investigated. Thus, the current study 
intended to explore the potential relationship between body image-related cognitive 
fusion and nuclear aspects previously proved to be related to eating psychopathology, 
such as body dissatisfaction and social comparison through physical appearance (e.g. 
Pinto-Gouveia et al., 2012; Stice et al., 2011). The mediator effect of body image-
related cognitive fusion on the relationship between these two dimensions and eating 
psychopathology was also examined. 
Results showed that body image-related cognitive fusion was significantly 
associated with all of the study variables. On the other hand, regarding the relationship 
between the two measures of cognitive fusion the results showed a positive association 
between the CFQ-28 and the CFQ-BI as expected (Ferreira, Trindade, et al., 2013). 
Furthermore, these dimensions emerged as negatively correlated to the mindfulness 
measure (MAAS). This finding is consistent with previous studies and allows us to 
confirm that cognitive fusion is inversely linked to the capability of being conscious of 
the present moment, as individuals fused with their cognitions fail to observe the 
content of their thoughts, acting automatically to certain events (Hayes, 1989). Indeed, 
the essence of this process leads one to lose contact with the present not just in social 
and physical terms but also psychologically (Hayes et al., 1999). 
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Moreover, cognitive fusion concerning body image was shown to be positively 
associated with the BMI, which is an interesting finding suggesting that women that 
have higher BMI values tend to get more tangled with cognitions involving their body 
image. Future research should further explore the role of experiential avoidance in this 
relation and analyze it with more detail. Additionally, cognitive fusion concerning body 
image was shown to be linked to unfavorable social rank perceptions not only when the 
social ranking and group fitting are based in physical appearance, but also in a general 
dimension (SCPAS and SCRS). Specifically in relation to body image and eating-
related symptoms, this study revealed that cognitive fusion regarding body image is 
positively and moderately associated with body image dissatisfaction and with the 
global measure of eating psychopathology. These results confirm our hypothesis and 
add to the existing research showing that the women who are more fused and tangled 
with thoughts about their body image, treating them as factual, tend to present more 
unfavorable social comparisons, experience higher body dissatisfaction and demonstrate 
a higher tendency to engage in disordered eating. 
 Finally, results from the mediation analyses indicated that body image-related 
cognitive fusion partially mediates the relationship of body dissatisfaction and social 
comparison through physical appearance towards the severity of eating 
psychopathology. These results suggest that the degree to which these factors have an 
impact on eating psychopathology partially depends upon on how one is fused with the 
thoughts about his body image. These results expand preceding research, highlighting 
how cognitive fusion measured in general terms is associated with disordered eating 
(Hayes & Pankey, 2002; Merwin & Wilson, 2009), as well as corroborating and 
complementing the research concerning the role of body image dissatisfaction and 
social comparison through physical appearance in the vulnerability to these forms of 
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psychopathology (e.g. Pinto-Gouveia et al., 2012; Stice et al., 2011). In fact, these 
results show that neither body dissatisfaction nor unfavourable social comparison based 
on physical appearance necessarily underlie engagement in disordered eating, and that 
cognitive fusion plays an important role in this association. These are interesting 
findings, as they offer new insights on how the aforementioned nuclear risk factors 
operate in eating psychopathology and highlight the important role of cognitive fusion 
in those interactions. 
The results of the current study appear to offer significant and novel data for 
clinical work on eating disorders, presenting new empirical support to the interventions 
focused in the development of cognitive defusion, as a process that facilitates the ability 
of noticing the thinking process as it happens rather than only noticing its products and 
the acceptance of inner events (Hayes & Smith, 2005). 
 These new findings cannot be considered without taking into account some 
limitations. Firstly, the amount of variables included in the study was intentionally 
limited in order to obtain a preliminary comprehension of body image-related cognitive 
fusion’s impact on eating psychopathology. Nonetheless, the complex nature of eating 
disorders presupposes that there are other factors which account for the development 
and maintenance of eating psychopathology. Additionally, the absence of a clinical 
sample may have contributed to the finding of no more than partial mediations in this 
study. Therefore, this investigation should be seen as preliminary and these results 
ought to be interpreted with prudence. Finally, the main limitation of the present study 
was the reliance on a cross-sectional design which did not allow for casual inferences to 
be derived. In the future, longitudinal research should be performed with eating 
disorders treatment samples in order confirm the directionality and predictability of the 
study variables. 
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5. Conclusions 
This is the first investigation which examines the impact of body image-related 
cognitive fusion on eating psychopathology and that suggests this new construct as 
being useful to the conceptualization of body image and eating problems. Furthermore, 
we believe this study offers significant new data that may be a particularly pertinent 
venue for future research regarding the efficacy of cognitive defusion in the alleviation 
of body dissatisfaction and unfavourable rank perceptions based on physical 
appearance’s effects on eating psychopathology. 
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Introduction 
Behavior Therapy is a quarterly international journal devoted to the application of the behavioral 
and cognitive sciences to the conceptualization, assessment, and treatment of psychopathology 
and related clinical problems. It is intended for mental health professionals and students from all 
related disciplines who wish to remain current in these areas and provides a vehicle for 
scientistpractitioners 
and clinical scientists to report the results of their original empirical research. Although 
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the major emphasis is placed upon empirical research, methodological and theoretical papers as well 
as evaluative reviews of the literature will also be published. Controlled single-case designs and clinical 
replication series are welcome. 
 
Contact details 
Questions about a possible manuscript for Behavior Therapy may be discussed with the editor: 
 
Thomas H. Ollendick, Ph.D. 
Editor, Behavior Therapy 
Department of Psychology 
Virginia Tech 
Blacksburg, VA 24060 
USA 
Phone: +1 540 231 6451 
Fax: +1 540 231 8148 
Email: behavior.therapy@vt.edu 
 
BEFORE YOU BEGIN 
 
Ethics in publishing 
For information on Ethics in publishing and Ethical guidelines for journal publication see 
http://www.elsevier.com/publishingethics and http://www.elsevier.com/ethicalguidelines. 
 
Policy and ethics 
All manuscripts should be prepared in conformity with the format described in the Publication Manual 
of the American Psychological Association, Sixth Edition, (2009), and it is the responsibility of 
the author that manuscripts adhere to the format and other requirements of Behavior Therapy. 
Medical Journals, manuscripts should follow the guidelines of the Publication Manual of the American 
Psychological Society as opposed to the Uniform Requirements for Manuscripts Submitted to Medical 
Journals. 
The Council of Science Editors (CSE) has produced "Editorial Policy Statements" that cover the 
responsibilities and rights of editors of peer-reviewed journals. Publishers who would like to 
incorporate these Statements into their review and publication process are encouraged to link to: 
http://www.councilscienceeditors.org/services/draft_approved.cfm 
 
Conflict of interest 
A conflict of interest may exist when an author or the author's institution has a financial or other 
relationship with other people or organizations that may inappropriately influence the author's work. A 
conflict can be actual or potential and full disclosure to the Journal is the safest course. All submissions 
to the Journal must include disclosure of all relationships that could be viewed as presenting a potential 
conflict of interest. The Journal will publish such disclosures. A decision may be made by the Journal 
not to publish on the basis of the declared conflict if the conflict is clearly seen as influencing the 
choice of subjects, methodology, and/or outcomes. 
 
Disclosure Statement for Authors 
At the end of the text, under a subheading "Disclosure Statement", all authors must disclose any 
actual or potential conflict of interest including any financial, personal or other relationships with 
other people or organizations within three (3) years of beginning the work submitted that could 
inappropriately influence (bias) their work. Examples of potential conflicts of interest which should 
be disclosed include employment, consultancies, stock ownership, honoraria, paid expert testimony, 
patent applications/registrations, and grants or other funding. Potential conflicts of interest should be 
disclosed at the earliest possible stage. Unless the authors include a statement disclosing conflicts of 
interest, the corresponding author will sign a statement to the effect that there is no real or potential 
conflict of interest. 
 
Submission declaration 
Submission of an article implies that the work described has not been published previously (except 
in the form of an abstract or as part of a published lecture or academic thesis or as an electronic 
preprint, see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication 
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible 
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authorities where the work was carried out, and that, if accepted, it will not be published elsewhere 
including electronically in the same form, in English or in any other language, without the written 
consent of the copyright-holder. 
 
Authorship 
Authorship should be limited to those who have made a significant contribution to the conception, 
design, execution, or interpretation of the reported study. All those who have made significant 
contributions should be listed as co-authors. Where there are others who have participated in certain 
substantive aspects of the research project, they should be acknowledged or listed as contributors. 
 
Changes to authorship 
This policy concerns the addition, deletion, or rearrangement of author names in the authorship of 
accepted manuscripts: 
Before the accepted manuscript is published in an online issue: Requests to add or remove an author, 
or to rearrange the author names, must be sent to the Journal Manager from the corresponding author 
of the accepted manuscript and must include: (a) the reason the name should be added or removed, 
or the author names rearranged and (b) written confirmation (e-mail, fax, letter) from all authors that 
they agree with the addition, removal or rearrangement. In the case of addition or removal of authors, 
this includes confirmation from the author being added or removed. Requests that are not sent by 
the corresponding author will be forwarded by the Journal Manager to the corresponding author, who 
must follow the procedure as described above. Note that: (1) Journal Managers will inform the Journal 
Editors of any such requests and (2) publication of the accepted manuscript in an online issue is 
suspended until authorship has been agreed. 
After the accepted manuscript is published in an online issue: Any requests to add, delete, or rearrange 
author names in an article published in an online issue will follow the same policies as noted above 
and result in a corrigendum. 
 
Copyright 
Upon acceptance of an article, authors will be asked to transfer copyright to ABCT. This transfer will 
ensure the widest possible dissemination of information. A letter will be sent to the corresponding 
author confirming receipt of the manuscript. A form facilitating transfer of copyright will be provided. 
If excerpts from other copyrighted works are included, the authors(s) must obtain written permission 
from the copyright owners and credit the source(s) in the article. Elsevier has forms for use by authors 
in these cases available at http://www.elsevier.com/locate/permissions phone: (+44) 1865 843830, 
fax: (+44) 1865 853333, e-mail: permissions@elsevier.com 
 
Retained author rights 
As an author you (or your employer or institution) retain certain rights; for details you are referred 
to: http://www.elsevier.com/authorsrights. 
 
Role of the funding source 
You are requested to identify who provided financial support for the conduct of the research and/or 
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in 
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to 
submit the article for publication. If the funding source(s) had no such involvement then this should 
be stated. Please see http://www.elsevier.com/funding. 
 
Funding body agreements and policies 
Elsevier has established agreements and developed policies to allow authors whose articles appear in 
journals published by Elsevier, to comply with potential manuscript archiving requirements as specified 
as conditions of their grant awards. To learn more about existing agreements and policies please visit 
http://www.elsevier.com/fundingbodies. 
 
Language (usage and editing services) 
Please write your text in good English (American or British usage is accepted, but not 
a mixture of these). Authors who feel their English language manuscript may require 
editing to eliminate possible grammatical or spelling errors and to conform to correct 
scientific English may wish to use the English Language Editing service available from 
Elsevier's WebShop http://webshop.elsevier.com/languageediting/ or visit our customer support site 
http://support.elsevier.com for more information. 
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Upon request Elsevier will direct authors to an agent who can check and improve the English of their 
paper (before submission). Please visit our customer support site at http://support.elsevier.com for 
more information. 
 
Submission 
Submission to this journal proceeds totally online and you will be guided stepwise through the creation 
and uploading of your files. The system automatically converts source files to a single PDF file of the 
article, which is used in the peer-review process. Please note that even though manuscript source 
files are converted to PDF files at submission for the review process, these source files are needed for 
further processing after acceptance. All correspondence, including notification of the Editor's decision 
and requests for revision, takes place by e-mail removing the need for a paper trail. 
 
Submit your article 
Please submit your article via http://www.ees.elsevier.com/bt 
 
Additional information 
Manuscript Length: Manuscripts should not exceed 35 pages total (including cover page, abstract, 
text, references, tables, and figures), with margins of at least 1 in. on all sides and a standard font 
(e.g., Times New Roman) of 12 points (no smaller). The entire paper (text, references, tables, etc.) 
must be double spaced. For papers that exceed 35 pages, authors must justify the length in their 
cover letter (e.g., reporting of multiple studies), and in no case shall a paper exceed 40 pages total. 
Papers that do not conform to these guidelines will be returned to the authors without review. 
 
NOTE: This statement should be inserted as a separate paragraph in the section on "Manuscript 
Requirements". It can be inserted as the third paragraph in this section - before the paragraph that 
begins "Authors are strongly encouraged to submit online.... 
 
Reporting Standards: For randomized clinical trials, Behavior Therapy requires use of the 
CONSORT (Consolidated Standards of Reporting Trials) Guidelines. CONSORT Guidelines offer a 
standard way to improve the quality of such reports, and to ensure readers have the information they 
need to evaluate the quality of clinical trials. The CONSORT Checklist and Flowchart can be viewed 
at http://www.consort-statement.org 
 
All manuscripts that report randomized clinical trials must include the Flowchart depicting the flow 
of participants through the various phases of the trial. The Flowchart is required for all such studies 
and should be included as a figure in the submitted study. The checklist should be submitted as an 
appendix to the manuscript - it will not be published but is used to guide reviewers with respect to the 
CONSORT requirements. If a study is not fully consistent with the CONSORT guidelines, limitations 
should be acknowledged and commented upon in the Discussion section of the manuscript. 
 
For follow-up studies of previously published clinical trials, authors should submit a flow diagram 
of the progress through the phases of the trial and follow-up. A CONSORT checklist should also be 
provided, with special reference to the Results and Discussion sections of the manuscript. 
 
For nonrandomized clinical trials, Behavior Therapy encourages the use of the most recent version 
of the TREND guidelines (Transparent Reporting of Evaluations with Non-randomized Designs). These 
criteria can be found at http://www.cdc.gov/trendstatement/. These criteria are intended to provide 
readers with the information they need to evaluate such studies. 
 
Masked Reviews 
The journal uses a masked reviewing system for all submissions. You will be asked to provide two 
separate manuscript versions. The first version should be a complete manuscript which includes all 
author information. The second version should omit the authors' names and affiliations but should 
include the title of the manuscript and the date it is submitted. Footnotes containing information 
pertaining to the authors' identity of affiliations should not be included in the second version of the 
manuscript, and every effort should be made to see that the manuscript itself contains no clues to 
the authors' identity. 
 
Data Access and Retention 
Authors may be asked to provide the raw data in connection with a paper for editorial review, and 
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should be prepared to provide public access to such data (consistent with the Hazards and Human 
or Animal Subjects ALPSP-STM Statement on Data and Databases), if practicable, and should in any 
event be prepared to retain such data for a reasonable time after publication. 
 
Hazards and Human or Animal Subjects 
If the work involves chemicals, procedures, or equipment that have any unusual hazards inherent in 
their use, the author must clearly identify these in the manuscript. If the work involves the use of 
animal or human subjects, the author should ensure that the manuscript contains a statement that all 
procedures were performed in compliance with relevant laws and institutional guidelines and that the 
appropriate institutional committee(s) have approved them and whether the procedures followed were 
in accordance with the ethical standards of the responsible committee on human experimentation 
(institutional and national) and with the Helsinki Declaration of 1975, as revised in 2000. Authors 
should include a statement in the manuscript that informed consent was obtained for experimentation 
with human subjects. The privacy rights of humans must always be observed. Participants who are 
the subject of case descriptions will read the article and agree to its use in print, on the internet, etc. 
Authors must include a statement in the article saying they obtained informed consent and they they 
disclosed any conflicts of interests with study participants. 
 
 
PREPARATION 
Use of wordprocessing software 
It is important that the file be saved in the native format of the wordprocessor used. The text should 
be in single-column format. Keep the layout of the text as simple as possible. Most formatting codes 
will be removed and replaced on processing the article. In particular, do not use the wordprocessor's 
options to justify text or to hyphenate words. However, do use bold face, italics, subscripts, 
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each 
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns. 
The electronic text should be prepared in a way very similar to that of conventional manuscripts 
(see also the Guide to Publishing with Elsevier: http://www.elsevier.com/guidepublication). Note that 
source files of figures, tables and text graphics will be required whether or not you embed your figures 
in the text. See also the section on Electronic artwork. 
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check' 
functions of your wordprocessor. 
 
Article structure 
 
Subdivision - unnumbered sections 
Divide your article into clearly defined sections. Each subsection is given a brief heading. Each heading 
should appear on its own separate line. Subsections should be used as much as possible when 
crossreferencing 
text: refer to the subsection by heading as opposed to simply 'the text'. 
 
Introduction 
State the objectives of the work and provide an adequate background, avoiding a detailed literature 
survey or a summary of the results. 
 
Material and methods 
Provide sufficient detail to allow the work to be reproduced. Methods already published should be 
indicated by a reference: only relevant modifications should be described. 
 
Theory/calculation 
A Theory section should extend, not repeat, the background to the article already dealt with in the 
Introduction and lay the foundation for further work. In contrast, a Calculation section represents a 
practical development from a theoretical basis. 
 
Results 
Results should be clear and concise. 
 
Discussion 
This should explore the significance of the results of the work, not repeat them. A combined Results 
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and Discussion section is often appropriate. Avoid extensive citations and discussion of published 
literature. 
 
Conclusions 
The main conclusions of the study may be presented in a short Conclusions section, which may stand 
alone or form a subsection of a Discussion or Results and Discussion section. 
 
Glossary 
Please supply, as a separate list, the definitions of field-specific terms used in your article. 
 
Appendices 
If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in 
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix, 
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc. 
 
Essential title page information 
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid 
abbreviations and formulae where possible. 
• Author names and affiliations. Where the family name may be ambiguous (e.g., a double name), 
please indicate this clearly. Present the authors' affiliation addresses (where the actual work was 
done) below the names. Indicate all affiliations with a lower-case superscript letter immediately after 
the author's name and in front of the appropriate address. Provide the full postal address of each 
affiliation, including the country name and, if available, the e-mail address of each author. 
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing 
and publication, also post-publication. Ensure that phone numbers (with country and area 
code) are provided in addition to the e-mail address and the complete postal address. 
Contact details must be kept up to date by the corresponding author. 
• Present/permanent address. If an author has moved since the work described in the article was 
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as 
a footnote to that author's name. The address at which the author actually did the work must be 
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes. 
 
Abstract 
A concise and factual abstract is required. The abstract should state briefly the purpose of the 
research, the principal results and major conclusions. An abstract is often presented separately from 
the article, so it must be able to stand alone. For this reason, References should be avoided, but if 
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should 
be avoided, but if essential they must be defined at their first mention in the abstract itself. 
 
Graphical abstract 
A Graphical abstract is optional and should summarize the contents of the article in a concise, pictorial 
form designed to capture the attention of a wide readership online. Authors must provide images 
that clearly represent the work described in the article. Graphical abstracts should be submitted as a 
separate file in the online submission system. Image size: Please provide an image with a minimum 
of 531 × 1328 pixels (h × w) or proportionally more. The image should be readable at a size of 5 × 
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office 
files. See http://www.elsevier.com/graphicalabstracts for examples. 
Authors can make use of Elsevier's Illustration and Enhancement service to ensure the best 
presentation of their images also in accordance with all technical requirements: Illustration Service. 
 
Highlights 
Highlights are mandatory for this journal. They consist of a short collection of bullet points that convey 
the core findings of the article and should be submitted in a separate file in the online submission 
system. Please use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 
characters, including spaces, per bullet point). See http://www.elsevier.com/highlights for examples. 
Keywords 
Immediately after the abstract, provide 3-5 keywords, using American spelling and avoiding 
general and plural terms and multiple concepts (avoid, for example, "and", "of"). Be sparing with 
abbreviations: only abbreviations firmly established in the field may be eligible. These keywords will 
be used for indexing purposes. 
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Abbreviations 
Define abbreviations that are not standard in this field in a footnote to be placed on the first page 
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first 
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article. 
 
Acknowledgements 
For reasons of assisting with double-blind review, collate acknowledgements in a separate section on 
the title page beneath the author information. List here those individuals who provided help during 
the research (e.g., providing language help, writing assistance or proof reading the article, etc.). 
 
Units 
Follow internationally accepted rules and conventions: use the international system of units (SI). If 
other units are mentioned, please give their equivalent in SI. 
 
Math formulae 
Present simple formulae in the line of normal text where possible and use the solidus (/) instead of 
a horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be presented in 
italics. Powers of e are often more conveniently denoted by exp. Number consecutively any equations 
that have to be displayed separately from the text (if referred to explicitly in the text). 
 
Footnotes 
Footnotes should be used sparingly. Number them consecutively throughout the article, using 
superscript Arabic numbers. Many wordprocessors build footnotes into the text, and this feature may 
be used. Should this not be the case, indicate the position of footnotes in the text and present the 
footnotes themselves separately at the end of the article. Do not include footnotes in the Reference 
list. 
Table footnotes 
Indicate each footnote in a table with a superscript lowercase letter. 
 
Artwork 
Electronic artwork 
General points 
• Make sure you use uniform lettering and sizing of your original artwork. 
• Embed the used fonts if the application provides that option. 
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or 
use fonts that look similar. 
• Number the illustrations according to their sequence in the text. 
• Use a logical naming convention for your artwork files. 
• Provide captions to illustrations separately. 
• Size the illustrations close to the desired dimensions of the printed version. 
• Submit each illustration as a separate file. 
A detailed guide on electronic artwork is available on our website: 
http://www.elsevier.com/artworkinstructions 
You are urged to visit this site; some excerpts from the detailed information are given here. 
Formats 
If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then 
please supply 'as is' in the native document format. 
Regardless of the application used other than Microsoft Office, when your electronic artwork is 
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution 
requirements for line drawings, halftones, and line/halftone combinations given below): 
EPS (or PDF): Vector drawings, embed all used fonts. 
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi. 
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi. 
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of 
500 dpi. 
Please do not: 
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a 
low number of pixels and limited set of colors; 
• Supply files that are too low in resolution; 
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• Submit graphics that are disproportionately large for the content. 
 
Color artwork 
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or 
MS Office files) and with the correct resolution. If, together with your accepted article, you submit 
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear in 
color on the Web (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations 
are reproduced in color in the printed version. For color reproduction in print, you will receive 
information regarding the costs from Elsevier after receipt of your accepted article. Please 
indicate your preference for color: in print or on the Web only. For further information on the 
preparation of electronic artwork, please see http://www.elsevier.com/artworkinstructions. 
Please note: Because of technical complications which can arise by converting color figures to 'gray 
scale' (for the printed version should you not opt for color in print) please submit in addition usable 
black and white versions of all the color illustrations. 
 
Figure captions 
Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A 
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep 
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used. 
 
Text graphics 
Text graphics may be embedded in the text at the appropriate position. If you are working with LaTeX 
and have such features embedded in the text, these can be left. See further under Electronic artwork. 
 
Tables 
Number tables consecutively in accordance with their appearance in the text. Place footnotes to tables 
below the table body and indicate them with superscript lowercase letters. Avoid vertical rules. Be 
sparing in the use of tables and ensure that the data presented in tables do not duplicate results 
described elsewhere in the article. 
 
References 
 
Citation in text 
Please ensure that every reference cited in the text is also present in the reference list (and vice 
versa). Any references cited in the abstract must be given in full. Unpublished results and personal 
communications are not recommended in the reference list, but may be mentioned in the text. If these 
references are included in the reference list they should follow the standard reference style of the 
journal and should include a substitution of the publication date with either 'Unpublished results' or 
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted 
for publication. 
Web references 
As a minimum, the full URL should be given and the date when the reference was last accessed. Any 
further information, if known (DOI, author names, dates, reference to a source publication, etc.), 
should also be given. Web references can be listed separately (e.g., after the reference list) under a 
different heading if desired, or can be included in the reference list. 
 
References in a special issue 
Please ensure that the words 'this issue' are added to any references in the list (and any citations in 
the text) to other articles in the same Special Issue. 
 
Reference management software 
This journal has standard templates available in key reference management 
packages EndNote (http://www.endnote.com/support/enstyles.asp) and Reference Manager 
(http://refman.com/support/rmstyles.asp). Using plug-ins to wordprocessing packages, authors only 
need to select the appropriate journal template when preparing their article and the list of references 
and citations to these will be formatted according to the journal style which is described below. 
 
Reference style 
Text: Citations in the text should follow the referencing style used by the American 
Psychological Association. You are referred to the Publication Manual of the American Psychological 
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Association, Sixth Edition, ISBN 978-1-4338-0561-5, copies of which may be ordered from 
http://books.apa.org/books.cfm?id=4200067 or APA Order Dept., P.O.B. 2710, Hyattsville, MD 
20784, USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK. 
 
List: references should be arranged first alphabetically and then further sorted chronologically if 
necessary. More than one reference from the same author(s) in the same year must be identified by 
the letters 'a', 'b', 'c', etc., placed after the year of publication. 
 
Examples: 
Reference to a journal publication: 
Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of writing a scientific article. 
Journal of Scientific Communications, 163, 51–59. 
Reference to a book: 
Strunk, W., Jr., & White, E. B. (2000). The elements of style. (4th ed.). New York: Longman, (Chapter 
4). 
Reference to a chapter in an edited book: 
Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article. In B. S. 
Jones, & R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281–304). New York: E-Publishing 
Inc. 
 
Journal abbreviations source 
Journal names should be abbreviated according to: 
List of title word abbreviations: http://www.issn.org/2-22661-LTWA-online.php; NLM Catalog 
(Journals referenced in the NCBI Databases): http://www.ncbi.nlm.nih.gov/nlmcatalog/journals; 
CAS (Chemical Abstracts Service): via http://www.cas.org/content/references/corejournals. 
 
Video data 
Elsevier accepts video material and animation sequences to support and enhance your scientific 
research. Authors who have video or animation files that they wish to submit with their article are 
strongly encouraged to include links to these within the body of the article. This can be done in the 
same way as a figure or table by referring to the video or animation content and noting in the body 
text where it should be placed. All submitted files should be properly labeled so that they directly 
relate to the video file's content. In order to ensure that your video or animation material is directly 
usable, please provide the files in one of our recommended file formats with a preferred maximum 
size of 50 MB. Video and animation files supplied will be published online in the electronic version 
of your article in Elsevier Web products, including ScienceDirect: http://www.sciencedirect.com. 
Please supply 'stills' with your files: you can choose any frame from the video or animation or 
make a separate image. These will be used instead of standard icons and will personalize the 
link to your video data. For more detailed instructions please visit our video instruction pages at 
http://www.elsevier.com/artworkinstructions. Note: since video and animation cannot be embedded 
in the print version of the journal, please provide text for both the electronic and the print version 
for the portions of the article that refer to this content. 
 
Supplementary data 
Elsevier accepts electronic supplementary material to support and enhance your scientific research. 
Supplementary files offer the author additional possibilities to publish supporting applications, 
highresolution 
images, background datasets, sound clips and more. Supplementary files supplied will be 
published online alongside the electronic version of your article in Elsevier Web products, including 
ScienceDirect: http://www.sciencedirect.com. In order to ensure that your submitted material is 
directly usable, please provide the data in one of our recommended file formats. Authors should 
submit the material in electronic format together with the article and supply a concise and descriptive 
caption for each file. For more detailed instructions please visit our artwork instruction pages at 
http://www.elsevier.com/artworkinstructions. 
 
Submission checklist 
The following list will be useful during the final checking of an article prior to sending it to the journal 
for review. Please consult this Guide for Authors for further details of any item. 
Ensure that the following items are present: 
One author has been designated as the corresponding author with contact details: 
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• E-mail address 
• Full postal address 
• Phone numbers 
All necessary files have been uploaded, and contain: 
• Keywords 
• All figure captions 
• All tables (including title, description, footnotes) 
Further considerations 
• Manuscript has been 'spell-checked' and 'grammar-checked' 
• References are in the correct format for this journal 
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 80 
 
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check' 
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Article structure 
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Essential title page information 
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• Author names and affiliations. Where the family name may be ambiguous (e.g., a double name), 
please indicate this clearly. Present the authors' affiliation addresses (where the actual work was 
done) below the names. Indicate all affiliations with a lower-case superscript letter immediately after 
the author's name and in front of the appropriate address. Provide the full postal address of each 
affiliation, including the country name and, if available, the e-mail address of each author. 
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing 
and publication, also post-publication. Ensure that phone numbers (with country and area 
code) are provided in addition to the e-mail address and the complete postal address. 
Contact details must be kept up to date by the corresponding author. 
• Present/permanent address. If an author has moved since the work described in the article was 
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as 
a footnote to that author's name. The address at which the author actually did the work must be 
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes. 
 
Abstract 
A concise and factual abstract is required. The abstract should state briefly the purpose of the 
research, the principal results and major conclusions. An abstract is often presented separately from 
the article, so it must be able to stand alone. For this reason, References should be avoided, but if 
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should 
be avoided, but if essential they must be defined at their first mention in the abstract itself. 
 
Graphical abstract 
A Graphical abstract is optional and should summarize the contents of the article in a concise, pictorial 
form designed to capture the attention of a wide readership online. Authors must provide images 
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will be used for indexing purposes. 
 
Abbreviations 
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of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first 
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footnotes themselves separately at the end of the article. Do not include footnotes in the Reference 
list. 
Table footnotes 
Indicate each footnote in a table with a superscript lowercase letter. 
 
Artwork 
Electronic artwork 
General points 
• Make sure you use uniform lettering and sizing of your original artwork. 
• Embed the used fonts if the application provides that option. 
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or 
use fonts that look similar. 
• Number the illustrations according to their sequence in the text. 
• Use a logical naming convention for your artwork files. 
• Provide captions to illustrations separately. 
• Size the illustrations close to the desired dimensions of the printed version. 
• Submit each illustration as a separate file. 
A detailed guide on electronic artwork is available on our website: 
 82 
 
http://www.elsevier.com/artworkinstructions 
You are urged to visit this site; some excerpts from the detailed information are given here. 
Formats 
If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then 
please supply 'as is' in the native document format. 
Regardless of the application used other than Microsoft Office, when your electronic artwork is 
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution 
requirements for line drawings, halftones, and line/halftone combinations given below): 
EPS (or PDF): Vector drawings, embed all used fonts. 
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi. 
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi. 
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of 
500 dpi. 
Please do not: 
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a 
low number of pixels and limited set of colors; 
• Supply files that are too low in resolution; 
• Submit graphics that are disproportionately large for the content. 
 
Color artwork 
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or 
MS Office files) and with the correct resolution. If, together with your accepted article, you submit 
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear in 
color on the Web (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations 
are reproduced in color in the printed version. For color reproduction in print, you will receive 
information regarding the costs from Elsevier after receipt of your accepted article. Please 
indicate your preference for color: in print or on the Web only. For further information on the 
preparation of electronic artwork, please see http://www.elsevier.com/artworkinstructions. 
Please note: Because of technical complications which can arise by converting color figures to 'gray 
scale' (for the printed version should you not opt for color in print) please submit in addition usable 
black and white versions of all the color illustrations. 
 
Figure captions 
Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A 
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep 
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used. 
 
Tables 
Number tables consecutively in accordance with their appearance in the text. Place footnotes to tables 
below the table body and indicate them with superscript lowercase letters. Avoid vertical rules. Be 
sparing in the use of tables and ensure that the data presented in tables do not duplicate results 
described elsewhere in the article. 
 
References 
 
Citation in text 
Please ensure that every reference cited in the text is also present in the reference list (and vice 
versa). Any references cited in the abstract must be given in full. Unpublished results and personal 
communications are not recommended in the reference list, but may be mentioned in the text. If these 
references are included in the reference list they should follow the standard reference style of the 
journal and should include a substitution of the publication date with either 'Unpublished results' or 
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted 
for publication. 
 
Web references 
As a minimum, the full URL should be given and the date when the reference was last accessed. Any 
further information, if known (DOI, author names, dates, reference to a source publication, etc.), 
should also be given. Web references can be listed separately (e.g., after the reference list) under a 
different heading if desired, or can be included in the reference list. 
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References in a special issue 
Please ensure that the words 'this issue' are added to any references in the list (and any citations in 
the text) to other articles in the same Special Issue. 
 
Reference management software 
This journal has standard templates available in key reference management 
packages EndNote (http://www.endnote.com/support/enstyles.asp) and Reference Manager 
(http://refman.com/support/rmstyles.asp). Using plug-ins to wordprocessing packages, authors only 
need to select the appropriate journal template when preparing their article and the list of references 
and citations to these will be formatted according to the journal style which is described below. 
 
Reference style 
Text: Citations in the text should follow the referencing style used by the American 
Psychological Association. You are referred to the Publication Manual of the American Psychological 
Association, Sixth Edition, ISBN 978-1-4338-0561-5, copies of which may be ordered from 
http://books.apa.org/books.cfm?id=4200067 or APA Order Dept., P.O.B. 2710, Hyattsville, MD 
20784, USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK. 
List: references should be arranged first alphabetically and then further sorted chronologically if 
necessary. More than one reference from the same author(s) in the same year must be identified by 
the letters 'a', 'b', 'c', etc., placed after the year of publication. 
Examples: 
Reference to a journal publication: 
Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of writing a scientific article. 
Journal of Scientific Communications, 163, 51–59. 
Reference to a book: 
Strunk, W., Jr., & White, E. B. (2000). The elements of style. (4th ed.). New York: Longman, (Chapter 
4). 
Reference to a chapter in an edited book: 
Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article. In B. S. 
Jones, & R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281–304). New York: E-Publishing 
Inc. 
 
Video data 
Elsevier accepts video material and animation sequences to support and enhance your scientific 
research. Authors who have video or animation files that they wish to submit with their article are 
strongly encouraged to include links to these within the body of the article. This can be done in the 
same way as a figure or table by referring to the video or animation content and noting in the body 
text where it should be placed. All submitted files should be properly labeled so that they directly 
relate to the video file's content. In order to ensure that your video or animation material is directly 
usable, please provide the files in one of our recommended file formats with a preferred maximum 
size of 50 MB. Video and animation files supplied will be published online in the electronic version 
of your article in Elsevier Web products, including ScienceDirect: http://www.sciencedirect.com. 
Please supply 'stills' with your files: you can choose any frame from the video or animation or 
make a separate image. These will be used instead of standard icons and will personalize the 
link to your video data. For more detailed instructions please visit our video instruction pages at 
http://www.elsevier.com/artworkinstructions. Note: since video and animation cannot be embedded 
in the print version of the journal, please provide text for both the electronic and the print version 
for the portions of the article that refer to this content. 
 
Supplementary data 
Elsevier accepts electronic supplementary material to support and enhance your scientific research. 
Supplementary files offer the author additional possibilities to publish supporting applications, 
highresolution 
images, background datasets, sound clips and more. Supplementary files supplied will be 
published online alongside the electronic version of your article in Elsevier Web products, including 
ScienceDirect: http://www.sciencedirect.com. In order to ensure that your submitted material is 
directly usable, please provide the data in one of our recommended file formats. Authors should 
submit the material in electronic format together with the article and supply a concise and descriptive 
caption for each file. For more detailed instructions please visit our artwork instruction pages at 
http://www.elsevier.com/artworkinstructions. 
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Submission checklist 
The following list will be useful during the final checking of an article prior to sending it to the journal 
for review. Please consult this Guide for Authors for further details of any item. 
Ensure that the following items are present: 
One author has been designated as the corresponding author with contact details: 
• E-mail address 
• Full postal address 
• Phone numbers 
All necessary files have been uploaded, and contain: 
• Keywords 
• All figure captions 
• All tables (including title, description, footnotes) 
Further considerations 
• Manuscript has been 'spell-checked' and 'grammar-checked' 
• References are in the correct format for this journal 
• All references mentioned in the Reference list are cited in the text, and vice versa 
• Permission has been obtained for use of copyrighted material from other sources (including the Web) 
• Color figures are clearly marked as being intended for color reproduction on the Web (free of charge) 
and in print, or to be reproduced in color on the Web (free of charge) and in black-and-white in print 
• If only color on the Web is required, black-and-white versions of the figures are also supplied for 
printing purposes 
For any further information please visit our customer support site at http://support.elsevier.com. 
 
AFTER ACCEPTANCE 
 
Use of the Digital Object Identifier 
The Digital Object Identifier (DOI) may be used to cite and link to electronic documents. The DOI 
consists of a unique alpha-numeric character string which is assigned to a document by the publisher 
upon the initial electronic publication. The assigned DOI never changes. Therefore, it is an ideal 
medium for citing a document, particularly 'Articles in press' because they have not yet received their 
full bibliographic information. Example of a correctly given DOI (in URL format; here an article in the 
journal Physics Letters B): 
http://dx.doi.org/10.1016/j.physletb.2010.09.059 
When you use a DOI to create links to documents on the web, the DOIs are guaranteed never to 
change. 
 
Proofs 
One set of page proofs (as PDF files) will be sent by e-mail to the corresponding author (if we do 
not have an e-mail address then paper proofs will be sent by post) or, a link will be provided in 
the e-mail so that authors can download the files themselves. Elsevier now provides authors with 
PDF proofs which can be annotated; for this you will need to download Adobe Reader version 7 (or 
higher) available free from http://get.adobe.com/reader. Instructions on how to annotate PDF files 
will accompany the proofs (also given online). The exact system requirements are given at the Adobe 
site: http://www.adobe.com/products/reader/tech-specs.html. 
If you do not wish to use the PDF annotations function, you may list the corrections (including 
replies to the Query Form) and return them to Elsevier in an e-mail. Please list your corrections 
quoting line number. If, for any reason, this is not possible, then mark the corrections and any other 
comments (including replies to the Query Form) on a printout of your proof and return by fax, or scan 
the pages and e-mail, or by post. Please use this proof only for checking the typesetting, editing, 
completeness and correctness of the text, tables and figures. Significant changes to the article as 
accepted for publication will only be considered at this stage with permission from the Editor. We will 
do everything possible to get your article published quickly and accurately – please let us have all your 
corrections within 48 hours. It is important to ensure that all corrections are sent back to us in one 
communication: please check carefully before replying, as inclusion of any subsequent corrections 
cannot be guaranteed. Proofreading is solely your responsibility. Note that Elsevier may proceed with 
the publication of your article if no response is received. 
 
Offprints 
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The corresponding author, at no cost, will be provided with a PDF file of the article via email 
(the PDF file is a watermarked version of the published article and includes a cover sheet 
with the journal cover image and a disclaimer outlining the terms and conditions of use). For 
an extra charge, paper offprints can be ordered via the offprint order form which is sent once 
the article is accepted for publication. Both corresponding and co-authors may order offprints 
at any time via Elsevier's WebShop (http://webshop.elsevier.com/myarticleservices/offprints). 
Authors requiring printed copies of multiple articles may use Elsevier WebShop's 
'Create Your Own Book' service to collate multiple articles within a single cover 
(http://webshop.elsevier.com/myarticleservices/offprints/myarticlesservices/booklets). 
 
AUTHOR INQUIRIES 
For inquiries relating to the submission of articles (including electronic submission) please visit 
this journal's homepage. For detailed instructions on the preparation of electronic artwork, 
please visit http://www.elsevier.com/artworkinstructions. Contact details for questions arising after 
acceptance of an article, especially those relating to proofs, will be provided by the publisher. 
You can track accepted articles at http://www.elsevier.com/trackarticle. You can also check 
our Author FAQs at http://www.elsevier.com/authorFAQ and/or contact Customer Support via 
http://support.elsevier.com. 
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